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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain more effectively a 
group III nitride crystal, and a method of growing it. 

SOLUTION: In a reaction vessel 101, a mixed liquid 102 
of Ga as group III metal and Na as flux is filled, a 
heating device 106 is provided so as to control the 
temperature suitable for crystal growth, and nitrogen 
gas is used as raw material of nitrogen. The nitrogen 
gas is fed from the outside of the reaction vessel 101 
into space 103 of the vessel 101, at this time, a 
pressure regulator 105 regulates the nitrogen pressure 
is provided. The group III nitride crystal to be a 
substrate of group ill nitride film growth is obtained 
by this crystal growing apparatus. As a results, the low 
cost, high quality group 111 nitride crystal, and a 
device using the same can be realized without using 
conventional complicated processes. 
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[0 0 8 1] 

50 fb«BBA*<, 2fqeSfifceBt6«S:fllv^ifcT?»e)*iS. 



(8) 



2002-201100 



13 



14 



[0 0 8 2] 3S*C, 1 0 0 0TCJKTi:*Kaa&WB<, 

1 OOkg/cm2G^£BE*fcffiV*^TT?III»5 
[0 0 8 3] ^ B ^S*^L^CM^*^ 

[0 0 8 4] -ecwBS. III«aaMM*SBftS:*fflft*:* 
SPck »JI££&t&ll&£|£ UTffiWSdWI-SHfSBSeed gro 

{gn^. Mbtcft^T^£„ 

[0 0 8 5] Mf*g2 7?l4. KMfttfMtel/fetMC* 



«. SBUHa-rsitTf, ^©is^^i^y. in 

[0086] zvmL mmmvm&zmmwte* 
[0087] 33T% &gtf>#i&, ntasriiftyig-tii: 

[0 0 8 8] »##3T*tt. ±gBf^ffl«(»tCjDAT, tt 

®#WW**S!ft5S««c«!*. toyftkBk <fcy*£&III; 

[0 0 8 9] Mf*S4T?lt. ±iB#M^&*^illAT, 



10 



20 



30 



40 



50 



[0 0 9 0] ff^5T'{i, ±Ef^MJ»»lCjnAT, 11 

i»a^&iiin#M^*ifc*^iBi:«:*. -ton*. 1 

II»a6W©tt»K:j:<&, SeH^ft®Sa)^ihS:l»ittS 

[0 0 9 1] fC, niM^4&ji*D-rs^^^>^ 

HI^ft«5 B ^' : ^«f?lliLT^.g>^T-fe-5Z12l 

?SiaRftiiiaaMb*w$ft©riiSfc»^T*ff*. 

[0092] ff^e-eti, teaasfeWJW&Lfeftfc, 

m& h t=&. nimm$mmmirz>j£ti * x±\f 5 3 
ts„ ^^©^BS^or^t^ih^yig-rz,!! 

[0 0 9 3] ip^ «BifiRS*«IB*&-t**fri:, 
^©Ig^Srffllffil-rs^ii^lgt^y. «»«:J:ySB* 

«fc Vt&m&imSkt. LTficaWW-tSmSiSeed growt 
[0 0 9 4] 3Z1T\ J±^G)±#, T»Sr»»Jig-rzi4: 
[0 0 9 5] »*|7m ±SB#fflxM(CiDAT, * 

[0096] m#m8T*it. ±3m%$mizMx-x* u 



15 

[0 0 9 7] ft#^9T*l±, ±ffif^ffl«ft»CjD>LT. ± 

Jfi L t=. J: e> jW#»£#*s 1 1 ii£g<fb«§il 

[oo9 8] o<mmmmtvx\t, m$mi 

x &fEH-*.& ^ i: BTfgfc@g*£ v M I ift&f b 

[0099] m&M. 1 1 <Dftm%jmt. lx\-l m&m i 

0 ©I I ift&fbfe&ll&Mv NT 1 1 i^b^^flsfW 
[oioo] zizLT'-g-oHHitgtfi, mtfipSiftu- 

teams*, mm. mam. fflmtt*sm&*>v>x 

[0 i ] *m*<M£Mif&mm<nmmnz7jk?&imm 
[a 2] *^©s«aisBW)fflft^-^>^&*bfeH 
[a 3 ] *^©M^g^a©wf®nT*fes. 

[04] *^©fi*E^BW)jaKi/-'?r>x=fe*LfcBI 



(9) 4^i2 002-201 100 
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[05] *|§^©SfS^©J±*^-^>X$:^L;fc0 
[06] #»W«Kf&W©ffi*S/-<!r>*fc*LfcH 
[07] ^B^III^S-fb^^^/^X©^^ 
[08] jSl©esaSB^S:SiBS**fe.»©BlT?»-&. 

[09] &2<Dm$mfi*$Lm^&t=.tovmx$>z>. 

10 10 1: 

102: N a (DU&fm. 
10 3: SJ5S»»W®«Sra 
10 4: ^«^t 
10 5: £E:ftM&mg 
10 6: *P^g 
1 0 7 : G a N&& 

302: m&mm. 

3 0 3 : G a ilN a©ig^|«3 0 2 £M/&§#tl*l©£ 

20 3 0 7, 3 0 8 : GaN&gH 

3 0 9: ^SG a 

3 10: Ulffi&Mm&g 

3 11: IH^H^tS 1 0©*ft3fg 

5 0 1: nSGaNH 

5 0 2: nSA lGaN^7>yKi 

5 0 3: nlG aNAW KM 

5 0 4 : I n G a NMQW f#fft^#p) fgftJi 

5 0 5: p^GaN#-f K® 

5 0 6: p!AlGaN?77 KM 
30 5 0 7 : P gyGaN=i>^^ 

508 : Si0 2 ii®i*BI 

5 0 9: p^bf-^ y^liHAu/N i 

5 10: nl^-- 5 y VWMA 1/Ti 



[01] 



[02] 



(10) 



^2002-20 1 1 00 



%3) 



CH4] 



309 



311 



304(104) 308(10S) 




Gaff* 



303(103) 
308(108) 



306(106) 307(107) a 02 * 102 ) 




[05] 



[06] 




pi 



P2 




[07] 



[08] 




p-alactruda 



P-A1(lh G*0. n N/Wj MD-SLS 
p-Oofl 

O-CmM 

n-Al c U Q* 0LW H/G«d7 HD-5LS 
n-Infl. iGoo-fN 
SiOi 

GaR tarf f ar layer-'' 1 




Pii. £. 7b» rtroctnr» of tha IxGsH KW-atroetoro ID* with 
KD-SLS cladding lajari gross on tha BLOB substrata. 



(11) 



2002-201100 



[H9] 



p«3v#^ hm 49 

P«??y b'M 48 

p<b**w ra 47 



*9 7*l»Jfcfl42 
r>W 63 




4G077 AA02 BE15 CC04 CC06 EA02 

EA03 EC08 
5F045 AA02 AB14 AC15 AE30 BB12 

BB18 CA10 CA12 
5F053 AA23 AA45 BB27 BB38 DD20 

FF10 LL02 LL03 RR03 RR11 



